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(57)Abstract 

PURPOSE: To provide a production process of a semiconductor device 
wherein the adhesion between an SOG layer and ground P-SiO layer can be 
improv d to avoid cracks in an interlayer insulation layer due to poor 
adhesion between these layers, this making a stable flattening process 
practicable. 

CONSTITUTION: A process for production of a semiconductor device 
having an interlayer insulation layer composed of a ground P-SiO layer 3 
and SOG layer 5 between interconnection layers 2 comprise steps of 
forming a P-SiO surface layer 4 much contg. OH groups on the surface of 
th lay r 3 after forming it, and then forming the SOG layer 5. 
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> * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translat d by comput r.So th translation may not r fleet the original precisely. 

2. **** shows the word which can not b translated. 
3.1n th drawings, any words ar not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture method of a semiconductor device including the process which is the manufacture method of a 
semiconductor device of having the layer insulation layer which consists of a ground P-SiO layer and an SOG layer, forms 
in the front face of this ground P-SiO layer the P-SiO surface layer which contains OH basis so much after forming a 
ground P-SiO layer, and forms an SOG layer further between wiring layers. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

Qndustrial Application] this invention relates to the manufacture method of the semiconductor device which can prevent 
g nerating of the crack in a flat layer insulation film especially about the manufacture method of a semiconductor devic . 
[0002] 

[D scription of the Prior Art] Generally, the layer insulation layer arranged between the wiring layers of a multilayer 
int rconnection forms an SOG layer by the spin-on glass method on the wiring layer of the 1st layer, and is formed by th 
method of carrying out flattening of the SOG layer by heat-treatment. Since this SOG film has high moisture 
hygroscopic ity, as shown in drawing 2 (A), it forms the ground P-SiO layer 12 on the wiring layer 11 of the 1st layer first. 
Next, as shown in drawing 2 (B), after carrying out the spin coat of the SOG film 13 and adding and carrying out flattening 
of th h at treatment of about 400 degrees C, on it, a P-SiO film is formed and the flat layer insulation layer is formed. 
[0003] Although this SOG film was combined through the ground oxide film and OH basis, when this SOG film had larg 
self-stress like especially an inorganic SOG film, as shown in drawing 2 (C), in the pad section 14 grade, the fault the SOG 
layer 13 separates from the ground P-SiO layer 12 might occur. As a method of preventing generating of this peeling, wh n 
a ground is a PSG film, it is CF4+02. The method of raising the adhesion of a PSG film and an SOG film by processing by 
plasma etc. is proposed (JP, 60-46036. A). 
[0004] 

[Probl m(s) to be Solved by the Invention] However, aforementioned CF4+02 It will be necessary to newly add the plasma 
process, and in the method by the processing using plasma, it became the cause of increase of cost, and there were 
problems, such as causing generating of the damage by plasma treatment, the fall of a throughput etc. 
[0005] Then, since the purpose of this invention can raise the adhesion of an SOG layer and a ground P-SiO layer and can 
prevent generating of the crack based on the poor adhesion between the SOG layers and ground P-SiO layers in a layer 
insulation layer by the simple method, it is to offer the manufacture method of the semiconductor device whose stable 
flattening process becomes possible. 
[0006] 

[Means for Solving the Problem] The manufacture method of the semiconductor device which includes the process which 
this invention is the manufacture method of a semiconductor device of having the layer insulation layer which consists of a 
ground P-SiO layer and an SOG layer between wiring layers, forms the P-SiO surface layer which contains OH basis so 
much on the front face of this ground P-SiO layer after forming a ground P-SiO layer, and forms an SOG layer further in 
ord r to solve the aforementioned technical problem is offered. 

[0007] Hereafter, after forming a wiring layer on a semiconductor substrate, the manufacture method (henceforth "the 
m thod of this invention") of the semiconductor device of this invention is applied, the process shown in drawing 1 (A) - (D) 
which forms a flat layer insulation layer in the upper part of a wiring layer is taken for an example, and the method of this 
inv ntion is explained in detail. 

[0008] Drawing 1 (A) In the process shown in - (D), as shown in drawing 1 (A), the ground P-SiO layer 3 is formed in th 
upper part of the wiring layer 2 which consists of aluminum alloy formed on the semiconductor substrate 1, polycrystal 
silicon, a polysilicon side, etc. first. Especially formation of this ground P-SiO layer 3 is not restricted, but can be perform d 
according to a conventional method. Moreover, although this ground P-SiO layer thickness is suitably determined according 
to the thickness of a wiring layer, a wiring interval, etc., it is usually about 2000-3000A. 

[0009] Next, in the method of this invention, as shown in drawing 1 (B), the P-SiO surface layer 4 which contains OH basis 
so much is formed on the ground P-SiO layer 3. Usually, although the amount of OH basis in this P-SiO surface layer is 0.4 
to about 0.5 as compared with the amount of SiO, for improvement in adhesion, it is desirable that it is 0.7 to about 0.8. 
Moreov r, although the thickness of this P-SiO surface layer is so good that it is thin, it is usually about 300-500A. 
[0010] formation of the P-SiO surface layer which contains OH basis so much — formation of the aforementioned ground 
P-SiO layer — then, after carrying out continuously and forming a ground P-SiO layer in the same membrane formation 
equipment, you may carry out using different membrane formation equipment As a method of forming the P-SiO surfac 
lay r which contains this OH basis so much, the method of lowering plasma density and performing by making reaction 
mixtur un-decomposing is effective, and, specifically, methods, such as extending gradually the electrode board interval of 
a CVD system which lowers the discharge voltage of plasma gradually, are effective. 

[001 1] In the succeedingly sam plasma CVD quipment aft r forming the aforementioned ground P-SiO layer for formati n 
of the P-SiO surfac layer which contains this OH basis so much within plasma CVD equipm nt in the method of this 
inv ntion Th m thod of low ring plasma density and making reaction mixture un-d composing by op ration of xt nding 
gradually th electrode board int rval of a CVD system which lowers the discharg voltag of plasma gradually, is th point 
which can form a thin film, and is ffectiv in a surfac lay r at a good controllability. 

[0012] Next, according to a conventional m thod, as shown in drawing 1 (C). the SOG layer 5 is formed on the P-SiO 
surface lay r 4, furth r. by heat-tr atm nt etc., as shown in drawing 1 (D), flatt ning of the SOG layer 5 can b performed 
and th fiat layer insulation lay r 6 which consists f th ground P-SiO lay r 3, a P-SiO surface layer 4, and an SOG lay r 
5 on a wiring lay r 2 can be obtain d. Furthermor , aft r forming a P-SiO lay r tc. in th upper part of this layer insulati n 
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lay r 6, th wiring layer of a two-layer ey tc. can b form d. 

[0013] The m thod of this invention is not restrict d to the proc ss shown in above drawing 1 (A) - (D), but can be applied 
to any process of the manufacturing process of an int rlayer film which has an SOG layer and a ground P-SiO lay r in 
manufacture of a s miconductor devic . 
[0014] 

[Function] G nerally, th adhesion of an SOG lay r and a ground P-SiO lay r is determined by combination of OH bas s 
which both layers hav . Th refor , if OH basis of a P-SiO film increases, it will b thought that adh sion with th SOG film 
which has OH basis improv s. Th refor , in th method of this invention, by th interv ntion of the P-SiO surface layer 
which contains OH basis so much, adhesion of an SOG lay r [ a ground P-SiO lay r and ] improves, and they ar 
considered that it can prevent generating of a crack. 
[0015] 

[Exampl ] Hereafter, the example of this invention is given and this invention is explained more concretely. 

[0016] (Example 1) The P-SiO film with a thickness of 2000A was formed on the following conditions using plasma CVD 

quipment (the Hitachi Electronics Engineering make, WD-8300P) on aluminum wiring layer with a height of 5000A form d in 
Si waf r. 

Gas conditions: SiH4 : 300sccmN2 O:600sccm temperature: Without changing 360 degrees C, pressure:5Torr plasma 
output:300W, next gas conditions, it was lowered by 200W, the plasma output was gradually lowered with 1 second by 100W 
for 1 second, and membrane formation was continued. At this time, it is SiH4. When it reaches and N2 O drops a plasma 
output, it is perfect Si02. It did not become but many unreacted P-SiO surface layers were formed. The amount of OH 
basis of this surface layer was 0.8 in comparison with SiO. Moreover, the thickness of this P^SiO surface layer was about 
500A. Subsequently, after applying inorganic [ SOG ] twice by the spin coat method, it heat-treated at 400 degrees G, and 
the 2500A SOG layer was formed. Peeling had not produced the layer insulation layer which consists of the ground P-SiO 
lay r, P-SiO surface layer, and SOG layer which were obtained. 
[0017] 

[Effect of the Invention] Since according to the manufacture method of the semiconductor device of this invention the 
adh sion of an SOG layer and a ground P-SiO layer can be raised and generating of the crack based on the poor adhesion 
b tw n the SOG layers and ground P-SiO layers in a layer insulation layer can be prevented by the simple method, th 
stabl flattening process becomes possible. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 1] The type section view explaining the method of this invention. 

[Drawing 2] The ** type view explaining the flattening process by the conventional SOG film. 

[D scription of Notations] 

1 Semiconductor Substrate 

2 Wiring Layer 

3 Ground P-SiO Layer 

4 P-SiO Surface Layer 

5 SOG Layer 

1 1 Wiring Layer 

1 2 Ground P-SiO Layer 

13 SOG Film 

14 Pad Section 
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